Mr H Proctor (Birmingham Accident Hospital, Birmingham) Abdominal Injuries All penetrating wounds of the abdominal wall require laparotomy. The abdominal surgeon should also be called to see all penetrating wounds of the trunk, including the lower chest and buttocks as they may have entered the abdominal cavity and will require exploration.
The diagnosis of closed intra-abdominal injuries in the presence of other injuries is very much more difficult, but fortunately an accurate diagnosis is not essential in making a decision as to whether laparotomy is necessary. The signs of intra-abdominal trauma can often be unreliable and misleading. For example, active bowel sounds may be present with a complete transection of the jejunum, or the abdomen may be silent and rigid with a fractured femur without any abdominal lesion.
The abdominal wall should be examined for marks of violence. Clothing imprints may be seen. Where these occur over underlying bony areas they are due to compression between the bone and the external force, but where they occur on the soft parts of the abdomen this indicates that the abdominal wall must have been compressed against the spine. In the latter case laparotomy should be carried out as there may be injuries to the abdominal contents such as the intestines or mesentery.
When, in any patient who has had a serious accident, there are signs of continued bleeding after all visible bleeding has been stopped and the blood volume restored to normal, hidden bleeding must be diagnosed. The most likely places for such hidden bleeding are in the chest, abdomen and pelvis. In such a case radiography will exclude the chest and pelvis, and these negative findings may be the only indication for laparotomy.
With careful observation other signs, however, usually develop, such as abdominal discomfort, guarding or rigidity, and sometimes increasing distension. Measurement of the girth at a fixed level at regular intervals can be of great assistance particularly in children who can bleed a lot into the abdominal cavity without significant change in the blood pressure or pulse, due to their effective constriction of the peripheral circulation.
Hematuria indicates a damaged kidney and an intravenous pyelogram may give valuable information. Urethral bleeding usually indicates a ruptured urethra and requires expert attention.
The difficulties of diagnosis are increased when the injuries include fractures of the ribs, fractures of the pelvis, and/or unconsciousness. Fractures of the lower ribs can simulate intra-abdominal injuries and if, after about four hours, these symptoms have not subsided laparotomy may be necessary. Such a laparotomy may be negative and this type of case was responsible for most of the negative laparotomies in our series (Table 1) . Table I shows that there has been a marked increase in the yearly average of abdominal injuries and a definite rise in the percentage of negative laparotomies in the second group. On the other hand there is an approximately corresponding fall in the percentage of patients dying with undiagnosed intra-abdominal injuries. Fortunately no great harm is done by a negative laparotomy, and at least one can be sure that no curable lesion has been missed.
In bilateral chest lesions, however, the abdomen is often rigid, silent and tender in the absence of an intra-abdominal injury. There will also be considerable bleeding and continued bleeding neither confirms nor excludes intra-abdominal hemorrhage. As these patients stand operation very badly the decision to perform a laparotomy must be taken very seriously.
The uncommon injury of a ruptured diaphragm may be missed on clinical examination as some of the contents will be in the chest. If a routine X-ray is carried out, in all cases of multiple injuries where the chest or abdomen is suspect, this condition can be diagnosed pre-operatively. A ruptured diaphragm may sometimes occur in association with severe fractures of the pelvis; it is, we consider, advisable to X-ray the chest including the diaphragm in all such cases.
The severely fractured pelvis results in considerable blood loss and may require as many as 20 pints of blood to stabilize the blood volume. This bleeding is retroperitoneal, tracking up the posterior abdominal wall. It may be impossible to exclude clinically intraperitoneal injury, in which case a laparotomy is necessary. However, although no operative treatment is required for the hmmatoma, the laparotomy fortunately does little harm. The unconscious patient may present the most difficult problem. It is essential first to decide whether the unconsciousness is due to anoxia or low blood volume. If there is improvement with or without recovery of consciousness, after obtaining good ventilation and adequate replacement of blood loss, then it is probably safe to say that there is no intra-abdominal bleeding. If, however, doubt still exists, laparotomy should be carried out.
When laparotomy is performed an adequate incision should be made to explore all the viscera. A small perforation may otherwise be missed and it is in the early stages that repair does most good.
Summary
The general surgeon should be called:
(1) If there are clothing imprint marks or bruises on the soft parts of the abdominal wall.
(2) If there are any local signs of pain, tenderness, rigidity or increasing girth with or without chest or pelvic injuries.
(3) If there is any unexplained blood loss. (4) If there is any hvmaturia or urethral bleeding.
Mr J N Wilson (Institute ofOrthopwdics, London)
The Role ofthe Orthopefdic Surgeon in Accident Surgery A high percentage of patients presenting with multiple injuries have been involved in road traffic accidents. The injuries frequently involve the limbs and the spine. It is generally accepted that the orthopedic surgeon's field includes the traumatic surgery of the limbs with the possible exception of vascular complications, the majority of spinal injuries and the more superficial injuries ranging from bruises and abrasions to extensive lacerations. In many centres the orthopcdic surgeon has overall charge or supervision of the accident unit, and therefore is early concerned with the accident officer in the treatment of patients with multiple injuries.
Examination of the severely injured patient must be full and thorough; to do this efficiently the clothes must, if necessary, be cut away. Any obvious fractures of the limbs can be adequately immobilized in a temporary pneumatic splint which, being radiotranslucent, enables X-rays to be taken without disturbing the patient unduly (Fig 1) . tibia immobilized in a pneumatic splint. X-rays can be taken through the splint Superficial injuries must be carefully noted and their extent assessed as they may result in considerable blood loss. Blood loss will have to be replaced before reparative surgery is started.
The spine should be examined by rolling the patient on to his side. Sites of bruising, tenderness, skin damage and deformity should be noted. A careful neurological examination must be carried out in all cases of suspected spinal injury. This should include a muscle and sensory chart where there are signs of spinal cord involvement, as any improvements of muscle power within twentyfour to forty-eight hours is a good prognostic sign. Where, on admission, there is unconsciousness with a head injury the cervical spine should be carefully examined and X-rayed.
Examination of the limbs should be carried out in a routine, systematic manner recording deformity, soft tissue damage, vascular damage and neurological state. Where there are fractures an estimate should be made of the probable blood loss (Table 1) . Where there are multiple fractures in the lower limb it should be remembered that one fracture in a bone may mask deformities higher up in the limb. For example, a hip lesion may be overlooked when there is a fracture of the shaft of the femur. It must always be remembered that where there is a discrepancy between the physical signs and the recognized injury there may be an additional condition responsible for the hitherto unexplained state.
